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Define the terms acid and base according to the Bronsted-Lowry theory and state one exMa weak
acid and one example of a strong base. )
— ceexd - 7o Fon /e deoney

iﬂjg ﬁ/\/gﬁﬁ) f/y\f&/ ete mﬁﬁ?‘f }<ﬁﬁ/ @,z(ﬁf@ efc

~baae - pre ‘%M/ T Glee o

2. Describe two dlfferer\t methods, one chemical and one physical, other than measuring the pH, that could
be used to distinguish between carbonic acid and hydrochloric acid of the same concent%hon e 1 / jm
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élack coffee has a pH of 5 and toothpaste has a pH of 8. Identify which is more acidic and deduce how
many t1mes the [H'] is greater in the more acidic productg
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4. Explain, using the Brensted-Lowry theory, how water can act elther as an ac1d or a base. In each case

identify the conjugate acid or base formed. fr‘ O« H ;Q), T )[,,' OFf 4 D /-
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5. Water dissociates according to the following equation. Ao frec

H,O(l) = H'(aq) + OH (aq)

-State the equilibrium constant expression for the dissociation of water.
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-Explain why even a very acidic aqueous solution still has some OH’ ions present in if.
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Fill in the following table.

Acid Base Conjugate Acid | Conjugate Base Equation T o
9 HNO- H,0 Ha" f\j’ié}g - HNO; + H,0 — NO77 + Hi:O" Jﬂy/{) A yré,vb
10 H,0 F HF OH Wor F —» HF + o " \ @{f\
T HCN | NAs | NHa™ | CN NH; + HON = NH 7 % @
2 Hos| su | O COy 40z + UH™ N 10 (10>
13 | HSO, | PO [High ,g@% S04 500 ¢ ?Dq'y,:; S0+ | “i?g‘il’w
14 H2.0 oFET HS™ OH 57 + H,O0 — OH™ + HS
5 [HCOH] OF | Hap | HCO2™ |uco,H+OH = taOf HCT,

16. Write an equation that shows the reaction of ammonia, NH; with hydrobromic acid. HBr. Label the acid,
the base, the conjugate acid, and the conjugate base.
17. Write an equation that shows the reaction of phosphate ion. PO,™. reacting with hydronium ion. H:0",
Label the acid, the base, the conjugate acid, and the conjugate base.
18. Write an equation that shows the reaction of hydrogen sulfide, HS™ with hydroxide ion, OH™. Label the
5 dle the base, lim copjugate acid, and the conjugate base, .
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Chemistry: pH and pOH calculations

Part 1: Fill in the missing information in the table below.

KEY

pH [H:0™] pOH [OH"] ACID or BASE?
3.78 1.66x107* M 10.22 6.03x107""' ™ Acid
3.41 3.89x107*M 10.59 257x107" M Acid
8.81 1.55x107° ™ 5.19 6.46 x 10° M Base
8.69 2.04x10°M 5.31 488x10°M Base
8.46 347 x10°M 5.54 2.88x10° M Base
12.1 8.45x 107 m 1.90 1.26 x 1072 M Base
11.86 1.38x 102 Mm 2.14 7.24x10° M Base
3.40 3.98x107*M 10.6 231x10""m Acid
10.91 1.23x107"' ™ 3.09 8.13x107*M Base
513 7.49x10°Mm 8.87 135x10° M Acid
4.06 8.71x10°M 9.94 1.15x107"° ™ Acid
6.41 3.89x107 M 7.59 257 x10°% M Acid
4.16 6.92x10° M 9.84 1.45x107°Mm Acid
0.98 1.06 x10°' M 13.0 1.00 x10°* M Acid
10.18 6.61x107" M 3.82 1.51x107* M Base
7.93 117 x10° M 6.07 8.53x107 M Base
7.05 8.91x10°% M 6.95 112x107 M ~Base
9.33 473x107"°m 4.67 214x107° M Base
12.67 214 x 107 M 1.33 468 x107% M Base
12.0 1.0x10™% M 2.01 9.87 x10° M Base
11.68 2.09x107%m 2.32 4.79x107° M Base
7.04 9.22x 10 M 6.96 1.10x 107 M ~Base
1.76 1.74x107° M 12.24 575x107"* m Acid
2.70 2.00x 107 M 11.3 539x107*M Acid




Part 2: For each of the problems below, assume 100% dissociation.

1.

A

Write the equation for the dissociation of hydrochloric acid.
HCl(aq) > H"(aq) + CI'(aq)
Find the pH of a 0.00476 M hydrochloric acid solution.

HCl(aq) > H"(aq) + CI*(aq)
0.00476 M 0.00476 M

pH = -log[H"]
pH = -log [0.00476 M]
pH = 2.32

Write the equation for the dissociation of sulfuric acid.

H;S04(aq) > 2H(aq) +SO,(aq)
Find the pH of a solution that contains 3.25 g of H,SO, dissolved in 2.75 liters of solution.
1molH,S0O,

98 gH,SO,

Step2: M= mol M 0.033 moiH,S0,
L 2.75L

Step3: H,SO,(aq) — 2H* + S0,%(aq)
0.0121M - 0.0242M
Step4: pH = -log[H"] = pH = -log[0.0242M] = pH = 1.62

Step1: xmolH,SO, :3.259HQSO4[ J:0.033 molH,S0O,

= M=0.0121MH, SO0,

Write the equation for the dissociation of sodium hydroxide.

NaOH(aq) -> Na'(aq) + OH"(aq)
0.000841 M 0.000841 M

Find the pH of a 0.000841 M solution of sodium hydroxide.

pOH = -log[OH"] pH + pOH = 14
pOH = -log[0.000841M] pH +3.08 =14
pOH = 3.08 pH = 10.92
or
Ky = [H]OH] pH = -log[H"]
1x10™ = [H*][0.000841M] pH = -log[1.19 x 107" M]

10.92

[H*] =[1.19x10™"" M] pH



Part 2: continued

4. A Write the equation for the dissociation of aluminum hydroxide.
Al{(OH)s(ag) > AP*(ag) + 30H1'£aq)
2.36x10° M 7.08x10° M
B. If the pH is 9.85, what is the concentration of the aluminum hydroxide solution?
pH + pOH = 14 i "
9.85 +pOH = 14 PO = -log[OH] Z-_Qs_%lﬁ’.__'l"_ ~ 2.36x10°M
POH = 4.15 415 = -log[OH]

-4.15=[OH]

[OH] = 7.08x10° M
5. A Write the equation for the dissociation of calcium hydroxide.

Ca(OH),(ag) > Ca®(aq) + 2OH"(aq)
2.18x10° M 4.37x10° M

B. If the pH is 11.64 and you have 2.55 L of solution, how many grams of calcium hydroxide are in
the solution?

pH + pOH = 14 . 2.18x10° M
OH = -log|OH
1164 +pOH=14  © ogl0 ] 2)4.37x10°M

™ llog -2.36 = [OH']

[OH] = 4.37x10° M

M:ﬂL‘l':,» 218x103 M = XMolCalOH),

= x=5.57x10">mol Ca(OH),
2.55L

74 g Ca(OH),

x g Ca(OH), = 5.57x10"3 mol
I mol Ca(OH),

]: 0.412 g Ca(OH),



1a. HCl(ag) > H"(aq) + ClI"(aq) pH and pOH

b. HClaq) > H"™(aq) + CI'(ag)
0.00476 M 0.00476 M

pH = -log[H"]
pH = -l0g[0.00476 M]
pH = 2.32

1molH,S0O,

Step1: |H,S0, =325 gH,S0O
Pl XmMoih,oUy, g, 4(989HZSO4

J =0.03mol H,S0,

Step2: M=% - 003MOIH,SO4 s 01mK,s0,
L 2.75L
2a. Step3: H,SO,(ag) — 2H* + S0,%(aq)
0.01M - 0.02M

Step4: pH = -log[H"] = pH = -l0g[0.02M] = pH = 1.70

3. NaOH(ag) - Na'(ag) + OH"(aq)

0.000841 M 0.000841 M
pOH = -log [OH'] pH + pOH = 14 Ky = [H']IOH']
pOH = -log[0.000841M]  pH +3.08=14 or 1x107™ = [H*][0.000841M]
pOH = 3.08 pH = 10.92 [H*] =[1.19x10™"" M]
pH = -log H*]
pH = -log{1. 19 x 10" M|
pH = 10.92
4. Al(OH)s(aq) > Al"'(ag) + 3 OH'"(aq)
2.36x10° M 7.08x10° M
pH + pOH = 14 .
= -l -5
9.85 +pOH = 14 POH = -log[OH] Zﬂ%}g{Q__M: 2.36x10° M

-4.15=[0OH]

[OH] = 7.08x10° M

5. Ca(OH),(ag) - Ca®(ag) + 2 OH"(aq)

2.18x107° M 4.37x10° M
pH + pOH = 14 ) 2.18x10° M
= -]
11.64 +pOH =14 POH = -logloH ] 2)4.37x10-°M

-2.36=[OH]

[OH] = 4.37x10° M

MZL”["J:; 218x10°M = @395_(9@2-: x =5.57 x 10" mol Ca(OH),
74 g Ca(OH),

xgCa(OH), = 5.57 x107® M( ) = 0.412 g Ca(OH),

1mol Ca(OH),



